A descriptive, cross-sectional survey design was used to obtain data on selected parameters of primary schoolchildren on the NSNP in Capricorn District, Limpopo Province, SA. Prior to the collection of data, written permission was obtained from the Limpopo Department of Education and local education authorities. Parents were requested to give written consent after an information leaflet had been sent to them. Ethical clearance was given by the University of Venda research ethics committee. The survey was conducted in 18 (10.7%) primary schools randomly selected from a total of 169 in the district. All children aged 9 -13 years in grades 4 -7 were recruited, and those whose parents consented to participation were Background. School feeding programmes are intended to alleviate short-term hunger, improve nutrition and cognition of children, and provide incomes to families. Objectives. To assess the nutritional status of children receiving meals provided by the National School Nutrition Programme (NSNP) in Capricorn Municipality, Limpopo Province, South Africa. Methods. The setting was 18 randomly selected schools on the NSNP in Capricorn District. The total sample comprised 602 randomly selected schoolchildren from grades 4 to 7, aged 10 (26.6%), 11 (35.4%) and 12 (35.4%). Socioeconomic characteristics, anthropometric measurements, dietary patterns and school attendance were determined. Children were interviewed to assess their nutritional status using a validated questionnaire. Descriptive statistics such as means, standard deviations (SDs) and ranges were used for socioeconomic parameters and dietary patterns, and z-scores for anthropometric data. Results. The results showed that boys (9.5%) and girls (7.8% ) were underweight. The prevalence of stunting in the sample was 11.3% for boys and 7.4% for girls, whereas boys (3.6%) and girls (4.2%) were wasted, with a z-score of -2 SD. School attendance was good. Conclusion. The nutritional status of most subjects in the study was within the acceptable range as indicated by the assessment of growth using anthropometric measurements.
School feeding programmes have been implemented in both developed and developing countries, where they are often implemented by national government organisations or nongovernmental organisations (NGOs). The largest provider in developing countries is the United Nations with its World Food Programme, which was operational in up to 78 countries in 2006. [1] Numerous other agencies and NGOs operate school feeding programmes at the national, regional and local levels. [1] The National School Nutrition Programme (NSNP), commonly known as the school feeding scheme, was introduced in South Africa (SA) by the government in 1994 to alleviate hunger and contribute to learning in schools by providing learners with nutritious meals. [2] There is evidence that education and learning depend on good nutrition. Studies done in Honduras showed that the academic performance and mental ability of learners with good nutritional status were significantly higher than those of learners with poor nutritional status, irrespective of the level of family income, school quality and teacher ability. [3] School feeding alleviates short-term hunger, thus enhancing active learning capacity, school attendance and punctuality among needy and hungry children. In Jamaica, providing breakfast to primary school learners significantly increased attendance and arithmetic scores. [4] A similar study in the USA showed the benefits of providing breakfast to disadvantaged primary school learners. This programme, which targeted children coming from low-income families, improved their test scores significantly and improved school attendance. [5] In SA, the NSNP is designed to identify and reach areas where poverty is most extreme, with the aim of providing one meal or snack a day by 10h00 through approved menu options. [6] The NSNP, as implemented in Limpopo Province, follows a warm menu which includes beans, soya, samp and vegetables as well as bread and peanut butter. The minimum number of days for feeding was reported to be 156 out of 197 school days in a year. [6] The Limpopo Province initially aimed to provide state-funded primary schools with NSNP meals for grade R to grade 7 learners, with priorities given to those situated in rural areas, farms and informal settlements. [6] The programme was extended to secondary schools in 2009 and has progressively covered quintiles 1 -3. [2] Limpopo is known to be one of the poorest provinces in SA, with 89.0% of the provincial population living in rural areas and 11.0% in urban/peri-urban areas, with a very high rate (38.9%) of unemployment. [7] There are more than 2 747 primary schools in the province, most of which are situated in rural and peri-urban areas. [7] The objective of this study was to assess the socioeconomic characteristics, anthropometric status, school attendance and dietary patterns of children receiving NSNP meals in Capricorn District Municipality of Limpopo.
included in the study. The volunteers responsible for the preparation of school meals were consulted to provide information on the NSNP meals. Two volunteers per school were randomly selected on the day of data collection. Data collection was conducted from May 2007 to March 2008.
Variables measured included socioeconomic factors, anthropo metric status, school attendance and usual dietary patterns. Socioeconomic factors affecting children's dietary patterns were parents' employment status, receipt of pension or children's grants and number of household members. These data were collected by the researcher and two trained field workers, who were trained nutritionists, using a researcheradministered standardised question naire. The language used for interviews was Sepedi. School attendance refers to the number of days attended v. the number of school days. Anthropometric status for the purpose of this study included height and weight, from which heightfor-age (HAZ), weight-for-age (WAZ), weight-for-height (WHZ) and body mass index (BMI) z-scores were calculated. Height was recorded without shoes using a measuring board and read to the nearest 0.5 cm. The subjects were weighed using a calibrated electronic scale and the weight was recorded to the nearest 0.2 kg. All measurements were done by a trained 3rd-year nutrition student of the University of Venda and were monitored and checked by the researcher.
Usual dietary patterns and food from the NSNP meal were measured using selected food frequency and 24-hour recall instruments. The SA Medical Research Council dietary analysis software program was used to analyse the dietary data collected. [8] Dietary patterns included meal frequency, frequency of food consumption and consumption of breakfast, all of which were measured via a food frequency questionnaire. The 24-hour recall was provided by two volunteers per school working on the NSNP with the purpose of verifying the meal provided at the school a day before.
The reliability and validity of the questionnaires were tested in a pilot study. Necessary adjustments were made thereafter; the children involved in this pilot study were not included in the final survey. Statistical analysis was conducted to determine the mean weight and height of children as well as the z-score distribution of the anthropometric variables. The data were exported into Statistical Package for Social Sciences version 21 (IBM Corp., USA) for further analysis. The Centers for Disease Control/National Center for Health Statistics 2000 growth references/standards were used to determine z-score values during analysis. Dietary reference intakes were used to estimate nutrient adequacy of the subjects. [9] 
Results

Socioeconomic factors
The study included 602 children from 18 primary schools. Their ages ranged from 9 to 13 years and females represented 63.3% of the total sample. Table 1 provides a summary of the demographic characteristics of the study population.
Anthropometric measurements
WAZ values of children
The majority of children were of normal weight for age ( Fig. 1) .
HAZ values of children
The interval for normal height had the highest number of children, both male and female. Of the children, <10% were stunted and <8% were tall for their age (Fig. 2) .
BMI values of children
The majority of the participants (67.2% of males, 71.5% of females) had normal BMI values for their age. Of the female participants, 20.5% were <-1 standard deviation (SD) while the same was true for 19.9% of the male participants. The difference was not regarded as significant. Few children (8.6% of males, 12.3% of females) were >+1 SD.
School attendance
School attendance was also determined as a percentage, with 100% meaning all school days had been attended. The majority (74.9%) of participants attended all their school days, 19.1% missed 1 -2 school days, 4.4% missed 3 -4 days and 0.7% missed 5 -8 days. Only 1.3% missed 9 -16 school days.
Dietary patterns
The majority (77.2%) of the participants ate breakfast more than five times a week, while 22.5% did not have breakfast or did so only occasionally. Ninety-five percent of subjects reported eating three or four meals per day, with 93.5% consuming porridge and 74.8% eating bread four to seven times a week and 21.4% and 15.8% eating rice and potato, respectively. Fish (76.2%), chicken necks, feet and livers (70.1%) and chicken meat (63.5%) were the highest consumed protein products at one to three times a week. The majority of subjects reported consuming eggs (72.6%), yoghurt (59%) and milk (58.6%) one to three times a week. Furthermore, the majority of subjects reported consuming peanuts (75.4%), beans (69.4%) and peas (39.9%) one to three times a week. More than half of the participants reported eating vegetables one to three times a week, while <18% were consuming vegetables regularly (four to seven times a week). Cabbage (59.6%), beetroot (59.3%), traditional vegetables (53.2%) and spinach (51.8%) were mostly consumed at least one to three times a week. Most of the participants reported consuming fruit one to three times a week, with only 4.5% not eating fruit at all. Apples and bananas were consumed by 26.7% and 18.9%, respectively, four to seven times a week. The majority of subjects reported drinking tea or coffee (66.4%), artificial juice (41.3%) and carbonated drinks (11.0%) four to seven times a week. Margarine was the most-used bread spread with 36.2% of participants using it four to seven times a week, while 14.7% and 10.8% reported using peanut butter and jam, respectively, four to seven times a week. The majority of participants reported eating maize chips (60.6%), sweets (56.6%), potato chips (54.3%) and ice cream (51.5%) one to three times a week. Dietary pattern data also included meals provided by the NSNP. The average intake of nutrients is presented in Table 2 .
Discussion
The majority of the children were in grades 4 -6. This is in contrast to a Jamaican study, which selected children in grades 3 and 4.
[10] Similar grades were selected by an SA study that focused on grades 5 -7. [11] The present study's selection of grades was based on the ability of the children to recall information. Most of the participants were within the age range 10 -12 years.
The unemployment rate in Limpopo was 38.9% in 2011. [7] In the present study, participants' fathers had showed a lower unemployment rate of 17.3% compared with the national statistic of 29.8% and the provincial statistic of 38.9%, while close to 49.5% of participants' mothers were unemployed. In addition, 24.0% of mothers occupied lower-paid jobs such as service workers compared with fathers (18.9%), and only 11.0% of mothers were public servants compared with 23.3% of fathers. It has been reported by Casale and Posel [12] that even though more women are represented in the labour force than previously, there is still a rising rate of female unemployment and low-paid and insecure forms of employment are becoming increasingly feminised. It is well known that the unemployment rate is high among women in SA and that this is worse in rural areas. [13] Subjects receiving child grants constituted 50.5% of the study population, meaning that they had passed the social development means test. This observation is in agreement with the report of the Department of Health and Social Development, which stated that over half of rural households nationally received government grants. [14] Such grants can be used to purchase food, thus leading to improved nutritional status. At the time of this study, the child grant was valid for children up to 14 years of age and the amount was ZAR180 per month per child. Approximately 69.8% of children in this study were receiving some form of government grant, supporting the characterisation of Limpopo as being largely rural. [15] The WAZ values in the present study showed that the majority of females (91.6%) and males (90.0%) were within the acceptable weight range. Male children were found to be most affected by underweight (<-2 SD) at 9.5% while the figure for females was at 7.8%, indicating low public health significance given that the prevalence of underweight was <10%. [16] The results were similar to those reported by the SA anthropometric survey, the National Food Consumption Survey (NFCS)-Fortification Baseline and the NFCS, which found 9.0, 9.3 and 10.0% of SA children to be underweight, respectively. [17] [18] [19] Compared with a Nigerian semi-urban population study that revealed 25.5% of children were underweight, [20] SA has a low prevalence of underweight children. The good nutritional status of SA children could be explained by the fact that their dietary patterns suggest that they were consuming adequate levels of all macro-and micronutrients. Their good school attendance also meant they received the school meal daily.
HAZ values were similar for both female and male children between 9 and 12 years. Similar results have been reported by Oninla et al., [22] with boys being taller than girls until the age of 2 years and there being no statistical difference in height for age in both sexes thereafter. This study showed that 10.4% of male participants and 7.1% of females were moderately stunted (<-2 SD). The incidence of stunting was low compared with World Health Organization guidelines, which rate a country as moderately affected by stunting if 25 -50% of its children are stunted. [16] Studies conducted in Nigeria [22] and on the tea-garden workers of Assam, India, [23] found a high level of stunting among children between 9 and 14 years at 27.6% and 53.9%, respectively. The results of the present study concur with those of a study carried out in Agincourt, a rural sub-district of Mpumalanga Province, SA, which reported the stunting rate Subjects, %
Fig. 3. BMI values (N=602).
to be 5.0% and 9.0% among children of 5 -9 and 10 -14 years of age, respectively. [24] The lower levels of stunting observed in the present study could be the result of a combination of factors, which may include direct or indirect nutritional interventions, e.g. child support grants, the NSNP and fortification of maize meal and bread. It was reported in a review study conducted on the impact of school feeding in developing countries that school-fed children gained 1.43 cm (in height) more than controls who were not given the school meal. [25] However, the present study did not include a comparative study or a before-or-after trial effect owing to a lack of assessment before the commencement of the NSNP in Limpopo. There was a small difference in the BMI pattern of the two sex groups within the age range from 9 to 12 years. Female participants were slightly heavier than males, contrary to what has been reported in Osun State, Nigeria, where wasting was higher in females (15.0%) than in males (13.0%). [26] In the current study the level of severe wasting (<-3 SD) was low for both males (0.9%) and females (0.8%). Only 3.4% of females and 2.7% of males had moderate wasting (<-2 SD). Studies conducted in Nigeria among primary schoolchildren reported the grade 1 level of wasting to be 77.3%, which indicated that wasting remains a problem in some African countries. [27] The present study concurs with the NFCS and the SA anthropometric survey that reported wasting to be at 3.7% and 2.6%, respectively. [17, 18] Very few males (0.5%) and females (1%) were overweight (>+2 SD). The results for overweight were low compared with the results of a study conducted in five SA provinces, which showed a prevalence of overweight of 14.0% for boys and 17.9% for girls. [28] The present study did not include children from urban areas as their schools were excluded from receiving NSNP meals.
The average intake of all nutrients of all age groups and sexes was good except for females in age group 10, who reported 52.3% of the recommended dietary allowance (RDA) for iodine intake, and males in age group 11, who had 20.3% for iodine. All age groups had a calcium intake of ≤25.5% of the RDA and AI (adequate intake). They also reported a moderate intake of fibre, ≤79.6% of the AI with the exception of males aged 11 years. The intakes of protein, carbohydrates, vitamin A and vitamin E were above the RDA/AI. Children who either missed or only had breakfast occasionally constituted 22.5% of the study population. This is in agreement with what has been reported [29] in another SA study, the Birth to Twenty Cohorts study, where only 76.4% of children aged 13 had breakfast. The recommendation of 400 g of fruits and vegetables a day, [30] the equivalent of five servings of 80 g each, was not met in this study group. The majority of participants consumed vegetables or fruits one to three times a week, including those provided by NSNP meals. Similar results were reported in KwaZulu-Natal Province, SA, where consumption of fruits and vegetables was low, especially among the low living standard measure categories. [31] Good school attendance in this study could not be attributed to the school feeding programme since the researcher did not obtain retrospective data preceding the feeding programme.
Conclusion
The unemployment rate of mothers was high (49.5%) compared with that of fathers (17.3%), and the majority of subjects (69.8%) depended on government grants. The anthropometric measurements revealed that most children were of normal weight, and normal height and had a normal weight for height. A small number of children showed stunting and wasting, which could have serious health implications and warrants attention. Most children attended school and consumed the NSNP meals. Fruit and vegetable consumption was reported to be low in most subjects. There is a need for more continuous nutritional assessment of learners receiving NSNP meals to allow for a proper evaluation of programme effectiveness. Further studies should explore the impact of the NSNP on the educational performance outcomes of the primary school children.
